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(57)Abstract: 

PURPOSE: To improve the performance of a stack with 
the sealing property of a battery increased to prevent 
leakage and mixture of a gas by inserting a conductive 
cushion member in between a fuel electrode and a 
separator facing against it. 

CONSTITUTION: A fuel gas and an oxidizer gas are 
allowed to flow orthogonally with one another. For that 
reason, Grooves 6 for passage of a gas are formed 
orthogonally with one another on both side faces of 
separators 1 , 1 facing against a fuel electrode 3 and an 
air electrode 4, respectively. And junction faces 1a, 1b of 
the separators 1 facing against with one another are 
formed in a gently curved surface and the curved 
surface 1a of an upper separator 1 is shaped in a convex 
form and the curve surface 1b of a lower separator 1 is 
shaped in a concave form. Accordingly, the exposed part 
2a of a solid electrolyte layer 2 is held in warping under 
pressure between the curved surfaces 1a, 1b. And a 
conductive cushion member 5 is inserted into a fuel gas 
chamber formed between the fuel electrode 3 and the separator 1 of a unit ce 




II. The cushion 



member 5 is, for instance, formed by making a thin metal strip like a sponge. 
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* NOTICES * 




Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to a plate-like solid oxide fuel cell, especially a 

plate-like solid oxide fuel cell with seal loess structure. 

[0002] 

[Description of the Prior Art] The fuel cell which makes chemical energy in which the fuel 
originally has oxygen and hydrogen as an oxidizer and a fuel, respectively direct electrical energy 
recently It is observed from viewpoints, such as saving resources and environmental protection. 
Especially a solid oxide fuel cell since operating temperature is as high as 800-1 000-degreeC, 
compared with the fuel cell of a phosphoric-acid mold and a melting carbonate mold, generating 
efficiency is theoretically high, exhaust heat can be used effectively, all components are solid- 
states, and handling is easy — etc. — since it has many advantages, research and development 
are progressing. 

[0003] The laminating of a plate-like cell and the separator is carried out by turns through 
packing or a sealant in between (henceforth a stack), and the plate-like solid oxide fuel cell is 
bound tight and constituted. A plate-like solid electrolyte layer is pinched, for example, an air 
pole is arranged on a front face, the fuel electrode is arranged at the rear face, and a cell can 
generate electromotive force among two poles by circulating oxidizer gas and fuel gas on each 
front face of these poles. Since the operating temperature of a stack reaches about 1000- 
degreeC, chemical stability and a mechanical strength are required for the quality of the material 
of a cell or a separator. 

[0004] It is necessary to carry out the seal of a separator and the cell so that fuel gas and 
oxidizer gas may leak out inside an above-mentioned stack or it may not mix. If fuel gas and 
oxidizer gas are mixed, as well as the effectiveness of a fuel cell falling, it will burn by mixing, the 
local temperature rise of a point cell will be produced, thermal stress distribution will become 
uneven, and the life of a stack will be shortened. Then, above-mentioned packing and an above- 
mentioned seal are used so that exsorption or mixing of gas may not be produced within a stack. 
[0005] Moreover, according to the conventional stack structure, since it is a flat side, the 
contact surface, i.e., the plane of composition, of a separator and a cell, a laminating is carried 
out across the periphery of a solid electrolyte layer between separators, but in that laminating 
process, the solid electrolyte layer pinched by the flat side of both separators binds tight, and it 
is the middle, it is pulled, and may damage, and from this part, ring main leaks out and there is a 
problem of mixing. 
[0006] 

[Problem(s) to be Solved by the Invention] Conventionally, there is that [ no ] which the 
promising ingredient used for packing is not found, and is practical as a sealant, and especially 
the thing for which the ingredient which matched each ingredient of a stack from the point of 
chemical stability is found is difficult. 

[0007] This invention was not made in view of the above-mentioned point, and aims at offering 
the plate-like solid oxide fuel cell of the seal loess structure which does not need a seal. 
[0008] 
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D^^^The plate-like cell which arranges a 



[Means for Solving the Problw^The plate-like cell which arranges a fueTelectrode and an air 
pole and becomes so that the solid electrolyte layer of this invention may be pinched, in order to 
solve the above-mentioned technical problem, In the plate-like solid oxide fuel cell constituted 
by carrying out the laminating of the separator which connects said cell to a serial electrically, 
and distributes fuel gas to a fuel electrode and distributes oxidizer gas to an air pole by turns A 
loose aspect of affairs is formed in said separator which compresses said solid electrolyte layer, 
a cell is inserted with a vertical separator, and it is characterized by to compress the periphery 
of the solid electrolyte layer of a cell, and inserting a conductive cushioning material between a 
fuel electrode and a separator. 
[0009] 

[Function] As mentioned above, since it is pulled flexibly well, it does not damage, and the sealing 
performance between the separators bound tight and completed and between a separator and a 
solid electrolyte layer improves, and it was ceased for the solid electrolyte layer to have been 
the process which carries out the laminating of the stack and binds it tight, since the loose 
aspect of affairs was formed in the separator and the cushioning material was put in between the 
separator and the fuel electrode, and to need a seal. 
[0010] 

[Example] Hereafter, this invention is explained based on a drawing. 

[001 1] For drawing 1 , the top view of the plate-like solid oxide fuel cell of this invention and 
drawing 2 are [ the III — III line sectional view of drawing 1 and drawing 4 of the II — II line sectional 
view of drawing 1 and drawing 3 ] the IV-IV line sectional views of drawing 1 . 
[0012] The plate-like solid oxide fuel cell (stack) of this invention carries out the laminating of 
the separator 1 for connecting to a serial the plate-like cell which has arranged the fuel 
electrode 3 and the air pole 4 so that the solid electrolyte layer 2 may be pinched, and this cell, 
and distributing fuel gas to a fuel electrode, and distributing oxidizer gas to an air pole by turns, 
and is constituted. 

[0013] Drawing 2 , drawing 3 , and drawing 4 show one cell by which the laminating was carried 
out between two separators 1 and 1 , and two separators 1 and 1 show the condition of having 
set few gaps and having been pulled away as shown in a drawing. This is for giving explanation of 
this invention intelligible, and, naturally is stuck by pressure at the time of operation of a stack. 
[0014] In this example, as shown in drawin g 1 , fuel gas is intersected perpendicularly in the 
direction of A, a sink and oxidizer gas are intersected perpendicularly in the direction of B, and it 
passes. Therefore, the slot 6 for gas passagewaies is formed in the both-sides side of the 
separators 1 and 1 with which a fuel electrode 3 and an air pole 4 meet, respectively at the 
rectangular condition. Speaking of drawing 2 , the slot 6 on the fuel gas is formed perpendicularly 
at space, and the slot of oxidizer gas is formed in the longitudinal direction on space. 
[0015] On the other hand, although the both sides of the solid electrolyte layer 2 of a cell adhere 
to the fuel electrode 3 and the air pole 4 as mentioned above, as these poles 3 and 4 are not 
formed all over the solid electrolyte layer 2 and shown in drawin g 2 , the solid electrolyte layer 2 
is exposed, without adhering to the four side sections, i.e., a periphery. As shown in drawin g 3 
and drawing 4 , the pressure welding of this exposure 2a is carried out among the up-and-down 
separators 1 and 1, and it has prevented that gas leaks out from a stack with this pressure 
welding. 

[0016] According to this example, the planes of composition 1a and 1b where the separator 1 
countered (it sets to drawing 3 and drawing 4 , and is right and left) are made into the loose 
curved surface, and, in curved-surface 1 a of the separator 1 by the side of the upper and lower 
sides, plane-of-composition 1 b of 1 of the curved surface of a convex form and a lower 
separator has become a concave curved surface ( drawin g 3 , drawing 4 ). Therefore, after 
outcrop 2a of the solid electrolyte layer 2 has bent backward, it is compressed between curved- 
surface 1a of the up-and-down separators 1 and 1, and 1b. Said curved surface of the up-and- 
down separators 1 and 1 is a convex form and a concave curved surface so that it may fit in 
mutually ( drawing 3 , drawing 4 ). 

[0017] Moreover, according to this example, the conductive cushioning material 5 is inserted in 
the fuel gas room formed between the fuel electrode 3 of a cell, and a separator 1. This 
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thin metal strip the shape of spong^^^il 



cushioning material 5 fabricaW^a thin metal strip the shape of sponge/In the shape of a mesh, 
etc., for example, and gives conductivity and cushioning properties between the separator and 
the fuel. 

[0018] In addition, he attaches few roundness to the corner of the separator 1 in contact with 
the solid electrolyte layer 3, and is trying not to damage outcrop 2a of the thin solid electrolyte 
layer 2 by the corner of a separator at the time of the assembly of a stack. 
[0019] 

[Effect of the Invention] In the plate-like solid oxide fuel cell to which this invention pinched the 
periphery of the solid electrolyte layer of a cell with the separator as explained above The 
compression side of a separator is made into a loose curved surface, by having inserted the 
conductive cushioning material between the separators which meet a fuel electrode and this, the 
sealing performance of a fuel cell can be improved and exsorption and mixing of gas can be 
prevented. And the contact and the flow between an electrode and a separator are made good 
by the cushioning material, and the outstanding effectiveness that the engine performance of a 
stack improves as a result is acquired. 

[0020] Moreover, since the solid electrolyte layer periphery section of a cell is inserted between 
the curved-surface compression sections of a separator at the time of the activity with a bundle 
which carries out the laminating of a separator and the cell and assembles a stack, it can 
prevent that tensile force with a solid electrolyte layer impossible for is acted and damaged like 
[ when binding tight in the state of a flat surface like before ]. 

[0021] Moreover, since it was made the separator structure which does not need a seal, an 
ingredient with a metaled large coefficient of thermal expansion can be used now for a separator, 
and constraint of the ingredient of a separator was lost. 



[Translation done.] 
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